In 4- [(4-chloro-3-nitrobenzoyl)hydrazinocarbonyl]pyridinium chloride, C 13 H 10 ClN 4 O 4 + ÁCl À , the component ions are linked into a three-dimensional framework structure by a combination of three NÐHÁ Á ÁCl and ®ve CÐHÁ Á ÁO hydrogen bonds. In N-3,5-dinitrobenzoyl-N H -isonicotinoylhydrazine, C 13 H 9 -N 5 O 6 , the molecules are linked into a three-dimensional framework structure by one NÐHÁ Á ÁO and three CÐHÁ Á ÁO hydrogen bonds, augmented by an aromatic %±% stacking interaction.
In 4- [(4-chloro-3-nitrobenzoyl) hydrazinocarbonyl]pyridinium chloride, C 13 H 10 ClN 4 O 4 + ÁCl À , the component ions are linked into a three-dimensional framework structure by a combination of three NÐHÁ Á ÁCl and ®ve CÐHÁ Á ÁO hydrogen bonds. In N-3,5-dinitrobenzoyl-N H -isonicotinoylhydrazine, C 13 H 9 -N 5 O 6 , the molecules are linked into a three-dimensional framework structure by one NÐHÁ Á ÁO and three CÐHÁ Á ÁO hydrogen bonds, augmented by an aromatic %±% stacking interaction.
Comment
As part of our continuing studies of the supramolecular structures of hydrazones, we now report the structures of the title compounds, (I) and (II). These compounds were initially prepared as part of a programme to test their bactericidal activities, especially towards the Mycobacterium tuberculosis bacterium. Both compounds were found to exhibit signi®cant activities, which will be reported elsewhere.
In each compound (Figs. 1 and 2), the N atoms of the hydrazine unit exhibit only very modest pyramidalization; however, the overall conformations are very far from being planar, as the leading torsion angles (Table 3 ) readily show. The most striking difference between the two conformations is provided by the C17ÐN17ÐN27ÐC27 torsion angles; in both compounds, the nitro groups are also twisted out of the planes of the adjacent aryl rings. Hence, each molecule exhibits no internal symmetry, so that the molecules are chiral. However, in each of (I) and (II), the space group accommodates equal numbers of the two enantiomers Compound (I) is a salt in which the pyridyl N atom is protonated. The component ions are linked into a threedimensional framework by three NÐHÁ Á ÁCl hydrogen bonds, all involving the Cl1 anion as the acceptor, and ®ve independent CÐHÁ Á ÁO hydrogen bonds (Table 1 ). The structure also contains two fairly short CÐHÁ Á ÁCl contacts, again both involving the Cl1 anion. The three-dimensional nature of the supramolecular structure can be demonstrated most simply in terms of a sheet formed by the three NÐHÁ Á ÁCl hydrogen bonds only, and the linking of adjacent sheets via a cyclic motif involving just one of the CÐHÁ Á ÁO hydrogen bonds.
Within the selected asymmetric unit (Fig. 1) , pyridinium atom N11 acts as a hydrogen-bond donor to the Cl1 anion. Hydrazine atom N17 in the cation at (x, y, z) acts as a hydrogen-bond donor to the anion at ( 1 2 + x, 3 2 À y, z), so forming a C 1 2 (9) (Bernstein et al., 1995) chain of alternating cations and anions running parallel to the [100] direction and generated by the a-glide plane at y = 3 4 . In addition, hydrazine atom N27 in the cation at (x, y, z) acts as a hydrogen-bond donor to the anion at ( (Fig. 3) . Two (010) sheets pass through each unit cell, generated, respectively, by the a-glide planes at y = (Fig. 4) . Propagation of this hydrogen bond then links all of the (010) sheets into a single framework structure, which is further reinforced by the other CÐHÁ Á ÁO hydrogen bonds to give a three-dimensional structure of considerable complexity.
Since there are also two short CÐHÁ Á ÁCl contacts within the structure ( The molecule of (II), showing the atom-labelling scheme. Displacement ellipsoids are drawn at the 30% probability level. (Fig. 5) .
The molecules of compound (II) (Fig. 2 ) are linked into a three-dimensional framework by a combination of one NÐ HÁ Á ÁN hydrogen bond and three CÐHÁ Á ÁO hydrogen bonds (Table 2) , augmented by an aromatic %±% stacking interaction. The formation of this rather complex framework can readily be analysed in terms of two one-dimensional substructures, each in the form of a chain of rings built from the co-operative interaction of two hydrogen bonds.
Hydrazine atom N17 in the molecule at (x, y, z) acts as a hydrogen-bond donor to the ring atom N11 in the molecule at (Fig. 6) .
The [ Two (010) sheets pass through each unit cell; they are related to one another by inversion and are generated by the n-glide planes at y = 1 4 and y = 3 4 , respectively. Adjacent sheets are linked into a single continuous three-dimensional framework structure by the ®nal CÐHÁ Á ÁO hydrogen bond. Pyridyl atom C13 in the molecule at (x, y, z), which lies in the (010) sheet generated by the n-glide plane at y = 3 4 , acts as a hydrogen-bond donor to nitro atom O51 in the molecule at (1 À x, 1 À y, 2 À z), which forms part of the (010) sheet generated by the n-glide plane at y = (Fig. 7) .
Experimental
Substituted nitrobenzoyl chlorides were prepared by treating the appropriate carboxylic acid (1 g) with thionyl chloride (3 equivalents), N,N-dimethylformamide (0.1 equivalent) and dichloromethane (20 ml) at room temperature, under stirring and in a dinitrogen atmosphere. After 6±8 h, the excess of thionyl chloride was removed under reduced pressure to leave the crude acyl chloride, which was used without puri®cation in a reaction with isonicotinoylhydrazine (isoniazid, 1 equivalent) and, in the preparation of (II) only, triethylamine (1 equivalent) in tetrahydrofuran (20 ml) at 340 K. Compound (I) was puri®ed by recrystallization from ethanol (m.p. 510±511 K, yield 88% 162.7, 162.6, 147.3, 145.8, 143.9, 132.5, 132.3, 132.0, 128.7, 124.8, 123.7 161.6, 148.3, 146.0, 143.6, 134.4, 127.7, 123.7, 121.6 . IR (KBr disk, cm À1 ): 3153 (NH), 1718 (CO), 1683 (CO).
Compound (I)
Crystal data For (I), the systematic absences permitted Aba2 (= C2ca) or Cmca as possible space groups; Aba2 was selected and con®rmed by the subsequent structure analysis. For (II), the space group P2 1 /n was uniquely assigned from the systematic absences. All H atoms were located in difference maps and then treated as riding atoms. H atoms bonded to C atoms were positioned geometrically, with CÐH distances of 0.95 A Ê and U iso (H) values of 1.2U eq (C). H atoms bonded to N atoms were allowed to ride at the sites located from the difference maps, with NÐH distances of 0.88 A Ê and U iso (H) values of 1.2U eq (N). The correct orientation of the structure of (I) with respect to the polar axis direction was established by means of the Flack (1983) parameter.
For both compounds, data collection: COLLECT (Hooft, 1999); cell re®nement: DENZO (Otwinowski & Minor, 1997) and COLLECT; data reduction: DENZO and COLLECT; program(s) used to solve structure: OSCAIL (McArdle, 2003) and SHELXS97 (Sheldrick, 1997); program(s) used to re®ne structure: OSCAIL and SHELXL97 (Sheldrick, 1997) ; molecular graphics: PLATON (Spek, 2003) ; software used to prepare material for publication: SHELXL97 and PRPKAPPA (Ferguson, 1999 Table 1 Hydrogen-bond geometry (A Ê , ) for (I). 
